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Text of specifications 

1. Title 

A weather resistant resin composition with improved colouring property, 
chemical resistance and rib strength. 

2. Claims 

1) A weather resistant resin composition with improved colouring property, chemical 
resistance and rib strength comprising of 5-90 wt.% of a graft polymer (I), 5-90 wt.% 
of another graft polymer (II), 5-90 wt.% of an unsaturated carboxylic acid alkyl ester- 
based polymer (EI) and 0-85 wt.% of a polymer or copolymer (IV), where (I), (E) and 
(IV) are: 

(I) A graft polymer obtained by graft polymerisation of one or more types of 
monomers selected from aromatic vinyl monomers, vinyl cyanide monomers and 
unsaturated carboxylic acid alkyl ester monomers, on to an ethylene-a-olefm rubber, 
40 wt.% or less of the true graft polymer portion of (I) being soluble in a 1:4 (v/v) 
mixture of tetrahydrofuran and n-hexane, and 60 wt.% or less of the true graft polymer 
portion being insoluble in tetrahydrofuran; 

(E) A graft polymer obtained by graft polymerisation of one or more types of 
monomers selected from aromatic vinyl monomers, vinyl cyanide monomers and 
unsaturated carboxylic acid alkyl ester monomers, on to an alkyl acrylate rubber with 
1-16 carbons; and 

(IV) A polymer (or copolymer) of one or more types of monomers selected from 
aromatic vinyl monomers and vinyl cyanide monomers. 
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2) The weather resistant resin composition specified in 1 ) above in which (I) is a graft 
polymer with 10-60 wt.% of ethylene-a-olefin rubber, and 90-40 wt,% of the 
monomer(s) and 20-40 wt.% or of the true graft polymer portion of (I) is soluble in the 
solvent mixture of tetrarhydrofuran and n-hexane, and <50 wt.% of it is insoluble in 
tetrahydrofuran. 

3) The weather resistant resin composition specified in 1) above where (II) is a graft 
polymer of 10-60 wt,% of an alkyl acrylate rubber with 2-12 carbons and a mean 
particle size (weight average) of 0.05-0.4 jum and 90-40 wt.% of monomer(s). 

4) The weather resistant resin composition specified in 1) above where the weight 
ratio of graft polymer (I) / graft polymer (H) is (50 to 90) / (50 to 10). 

5) The weather resistant resin composition specified in 1) above where the unsaturated 
carboxylic acid alkyl ester-based polymer (UI) consists of 40 wt,% or more of methyl 
methacrylate and 60 wt.% or less of one or more monomers selected from styrene, a- 
methyl styrene and acrylonitrile. 

3. Detailed description of the invention 

<Field of Industrial Application> 

The present invention deals with a weather resistant resin composition based on 
ethylene-a-olefin rubber and alkyl acrylate rubber and has improved colouring 
property, chemical resistance and rib strength. This resin composition does not have 
laminar detachment and has superior impact resistance and workability. 

<Prior Art> 

The technology of introducing rubber into resins has been used for improving 
their mechanical characteristics, impact resistance in particular, as can be seen in high 
impact polystryrene (HIPS) and ABS resins. In recent years, weather resistant resins 
like AES, ACS and AAS resins, in which a non-conjugated diene rubber is used as the 
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rubber component, are drawing attention because non-conjugated diene rubbers have 
better weather resistance than conjugated diene rubbers like polybutadiene. 

These resins have better weather resistance compared to conjugated diene 
rubber-containing resins like ABS resin. But they are inferior in colouring property, 
chemical resistance, rib strength, impact resistance and workability, apart from their 
major drawback of proneness to laminar detachment of moulded products. 
<Solution> 

As a result of painstaking investigations aimed at overcoming the 
shortcomings of the above-mentioned weather resistant resins, the present 
investigators found out that weather resistant resin compositions comprising two 
specific types of graft polymers and an unsaturated carboxylic acid alkyl ester-based 
polymer have improved colouring property, chemical resistance and rib strength. This 
led to the present invention. 

In short, the new invention provides a weather resistant resin composition with 
improved colouring property, chemical resistance and rib strength comprising of 5-90 
wt.% of a graft polymer (I), 5-90 wt.% of another graft polymer (H), 5-90 wt.% of an 
unsaturated carboxylic acid alkyl ester-based polymer (HI) and 0-85 wt.% of a 
polymer or copolymer (IV), where (I), (II) and (IV) are: 

(I) A graft polymer obtained by graft polymerisation of one or more types of 
monomers selected from aromatic vinyl monomers, vinyl cyanide monomers and 
unsaturated carboxylic acid alkyl ester monomers, on to an ethylene-a-olefm rubber, 
40 wt.% or less of the true graft polymer portion of (I) being soluble in a 1:4 (v/v) 
mixture of tetarhydrofuran and n-hexane, and 60 wt.% or less of the true graft polymer 
portion being insoluble in tetrahydrofuran; 

(H) A graft polymer obtained by graft polymerisation of one or more types of 
monomers selected from aromatic vinyl monomers, vinyl cyanide monomers and 
unsaturated carboxylic acid alkyl ester monomers, on to an alkyl acrylate rubber with 
1-16 carbons; and 
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(IV) A polymer (or copolymer) of one or more tvoes of mnn 

area, viny, monomers an. vmy.yan.emon:i ''"^ 
The new invention is explained below in greater detail. 

0 Ethylene-a-olefin rubber 

The e.hyle„e.a.oM„ rubber. a„ essendal componen, „f ,be graft p„„„er m 

1 

l*e „o„<„„juga,ed diene i„ a,e EPDM ea„ be, for i„s^, 

tfte range of 2 to 50 m terms of the iodine value. 

0 Alkyl acrylate rubber 

Tie alkyl ac„ta« r„bber, which is a con,p„„e„. of g,^, p„,,„,er (D) is an 

a^e Of a cr« ii„.„, , „ _ ^_ 
arbons ,„ ^e aiicy, ^ „„, „„„ cop„,y™erisab,e „„„o™e.. if ^ ^u. 
or n,o,e such eiasdc ™a,eria,s is used as fte aiky, acryiaie rubber 

can be ™e*y, acry,a,e, e,hy, ac,y,a,e, bu^ acrylare, 2.,hyihexy, acryiare e,c U is 

preferable .o have 2-12 carbons i„ d« alkyl acryla,e for achievil T 

like elasticity. * ""I*" 

Other .ononrers that ate copol^erisabie with the alkyl actylate are at^atic 
vnyl compounds styrene, „..e«,yl stytene and viny, toluene; viny, cya^* 
cotnpounds like acryionit^le and „ethact.loni«le; .ethacrylic acid este^ 
-ethyl .ethacrylat. conjugated diene cotn^unds like butadiene; ^^hloroeth^ 
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y .ess ,s p.fe^,e, e„„si«„, c„,„„H„. p.pe„, an, Jj'^ 
final resm composition. 

Examples of cross-linking agents that can be used a„ Hi ■ , . 
e%leneg,„, ..et.ao,,a,e, .a,, ^Z::"T ' 

2;--. -e..o, ptopane «ac.a. an. ILZTuT:!:: 

r "'"^'^ '''"^ " -OO pans b, 

we,gh, of the alkyl acrylate and the copolymerisable monomer combined. 
T1.e alky, actylate mbber may be prepa,^ ^ , 

polymensanon, solu,.„n polymerisation and a combination of such methods 

However, emulsion polymerisation is pt^ferable because of ,(,, ■ 

cKo« J . ^^^"^^ t'^e ease m controlling the 

The alkyl acrylate ntbber used in this invention can have any mean panicle 

s!fl r ""'•^ °' ""-Po^Won Will no. be 

sufficen, Whereas mote than 0^^ will adversely affect d,e appea„„ce of the ^ 
compos,b-on by a.ecttng the colouring properiy. A pa„icle sJlge JolT^l 
P^culariy suitable. Furthenno... rubber parUdes of two or more mean pal 
can be m„ed ,„ achieve the above men^oned sui.ble mean parttCe si .el; Z 

o Monomers for graft polymerisation 

Monomers that c™ consntute the «.ft polymers (1) and m are listed below. 
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An,ma,ic ,i„y, ™„„„ers like s.y.„e. a-n^y, p.„,„^, ^ 

of these monomers ca„ be used. Slyrene is most suitable. 

Vinyl cyanide monome. like acy„„m«|e, methac^nitrile. etc. One or more 
of these can be used. Acrylonitrile is panicularly suitable 

aco^late, butyl acrylate, methyl methacrylate, ethyl methac^late. butyl methacrylate 
Wy, ac^iate, hyd^xyethyl me.h.,yla,e, hyd,.,yp.p„ methacylate 
..ycdy, acrylate, glycidyl meth.ryla. that have epoxy ^p i„ ^eir mollle One 
ormoreofthesecanbeused. Methyl methacrylate is most suitable 

One or more types of monomers selecW from the list given above is graft 

^ yn-ensed „,.h ethylene-olefin rubber or an alkyl acrylare rubber to obtain ^ 

polymer (I) or graft polymer (H). 

Tins the preferable monomomer, for ^-aft polymer, ffl and (D, are one or 

of styrene and acrylonrtrile is particularly preferable. 

11^ proportion of ethylene-c^lefm ™bber or ^kyl acrylate rubber and the 
ntonomero, in (0 and (n) is not specified in ..s invenUon. But for better physical 
rop^,es m the final resin composition, i, is preferable to use 5-« of ely ene- 
«-o efin ™bber (or .kyl acrylate rubber) and 95-5 w..* of tbe monomer(s, A more 
preferable range is l(«0 w..* ofthe ™bber and 90-40 w..* of the monomei^s, 

^ w.% or less of the u.e graft polymer poruon of (,) should be soluble in a 
.4 v v, mrxture of tetarhydrofi™ and n-hexane, and 60 w.* or les. should be 
msoluble m tetrahydrofuran. 

If more than 40 wt% is soluble in the solvem mixmre, *e chemical resistance 
nb strength »d impact .distance ofthe composition would be adversely affected and 
matena would become prone to lamin. detachment, although the workabi.ty of 

! :ibir 

~abrl,ty, ,. ,s preferable for this fraction ,o be 10-40 w,.%, more preferably 20- 

With more than 60 w,.% of tet^yd^Winsolube fraction, the colouring 
proper, o .e final resin composition will n<« be satrsfactor, ^erefore it shol 
preferably be not be more than 50 wt.%. 
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In graft polymerisation, it is diffimlf fr. ^ 

' aimcult to graft on to the rubber all nf th. 

" "« ^U^.on ^ sW, consider Ts t 

For H„ Po'J'^nsanon U no, inciuded i„ fte -^e graft poW- 

~ Po'^er (1).. „si„g „e..,,ed,„ ke.o/ 

The soluble a„d insoluble tadons of fte ,r„e g,^, p„,™„ „ 

polymer (0 a. measured nnder .he condi.ons gl.en below 

The graft polymer (1) is immersed in about inn ,™ ■ 



The true graft polymer is then hot-Dressed fnr s • 
. ^ Pf^essed tor 5 minutes at 200 C to orenar^. 

sheets of thickness about 1mm 1 ^ of ^h - k • 

ooui imm. Ig of this sheet is immersed in 200ml of i -4 / / ^ 

rr'"""*^"^ mixtu. a. toom temperature for 4S h «L d^a 
«i-ed*rougha300mesh«ltera„d*esolublefractionisde.en„ined " 

.»^..:::rtim:::r:i:::r^^^^^^^ »^ 

detennine the tetrahydroWinsoluble fraction. ' 

Graft polymer (1) with 40 wt.% or less of its true ^aft nni 
in the tetrahydrofuran n h. . P""'^" 

-.ofuri j: o-bT::: : 

Moone, .iseoslt. of e.,le„e.-ole,in rubjr, type an^ 1^:^:1 2 
molecular weigh, regulator, and the polymerisation , 
Polyntertsauon. bulic polymerisailon. u ^ ! " 
PO,_o„,oraeombi.tionof.semethol:;;:j^^^^^^^^ 
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polym^nsacon coadiSons whe„ using Aese mettods. 

For polymerising graft polymer (D), a constoen, of fa newlv in., , h 

^ ™..s i. is easy . eon., .e si. a„. s.pe „, ^ 
in one ^ "'^""^ '"'^""■^ »^ ^ o„. 



0 Unsamraw carto^ylic aeid alkyi ester-based polymer 

Tlie nnsamraw caAoxylic acid alkyl «,er-based poW ffl) of ,h, , ■ 

es,er monon^r as .e essenUa, eomponen.. . addi,„n, i. 0™ also eont ! 
or more compounds selected from ai^malic vi„vi 
monome. copolymerised wid, i. ' 

a.o-c'^ir 17'^ "~ — . 

mujiiduc Vinyl monomers and vinvl rvaniH- 

vmyi cyanide monomers are the samp « »k 

As the monomers of polymer (DI), , is p.ferabie to use med^y, .eUiacrylate" 
^one or methylmethacrylate combined with one or more compounds 3.^2 ^ 
styrene, a-methyl styrene and acryJonitrile. 

The suitable proportion of these compounds, considering the colouring 
property of the resin composition is 20 1 m . . "g "le colounng 

of one nr '"''^^^ methaciylate. 0-80 wt % 

of one or more compounds selected from stvrene a . ^ ' ^t. 

4n inn . . ^ ' "■'"ethyl styrene and acrylonitrile 

40-100 wt.% of methyl methacrylate is particularly suitable. 

The intrinsic viscosity of the unsaturated carboxylic acid allcvl . . . 
polymer (HI) is not specified here But th. n f k. ^ '^"^"^ 

P here. But the preferable range is 0.1 to 1.5 in chloroform 
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at 30° 



C. considering ,he physica, p^pertes of ,he fi„a, 

POlymensa^on, polarisation, suspension po,y„,eLion ! 

DO vnieri«5»ti-n« , . i^^'yincnsation, solution 

poljonensanon. or a comb.nation of these methods of polymerisation n,ay be used for 
Prepanng the graft polymer (HI). ^ '^'^ 



0 Polymer or copolymer (IV) 

If necessary, a polymer or copolymer consisting of one or more n,™ 
seleced fh>m a„,ma,ic ,i„yl monomers and viny, cya ide To 
compounded, if necessarv ,o ,1,, , ™^ 
Examole. of ' '"^"^ "-"Po^i-ion 

^ Jle Of aromanc vinyl monomers and viny, cyanide monomer, are ,he same » 

y - monomers for graft poiymerisaUon. prefe„„e aroma^H „^ 

monomers a. seyrene and a-meihy, s.y„ne and Che prefe^fe vinyl cyanide Ion 

IS acrylonitrile. cyanide monomer 

a me,.v?r," """""^ " s,y.„e.a^,„^«,, 

""^ ~ - «~.i: 

" »■* <l™ed,yl formamide a, 30° C, considering ,he 

Physical properties of «,e fi„a, ,esin composition. Bulk polymerisation . 
Poi~on, sol^on polynrerisaUon, emulston polymerL: ^^^^^^^ 
these methods of polvmerisatinn k . ^omoination of 

P"iymensation may be used to prepare (IV). 

0 Resin composition 

In the newly invented weather resrstan. resin composidon, the proportions of 
*e different constituents ate 5-90 w,.* of graft polymer » 5-90 I I 7 , 
polymer (H) 5-90 wt % nf th. ^ cr 3 yu wt.% of graft 

/ w. J w wt.% of the unsaturated carboxylic aciH aitvi * u . 
(m\ ar,A n ^ ""uuAyiic acid aikyl ester-based polvmer 

(HI) and 0-85 wt.% of copolymer or polymer (IV). 

With more than 90 wt.% of graft polymer rh. • 

& oil puiyraer (U), the impact resistanrp i^,,, 
temperature impact resistance in particular of th. ■ ^^^^'stance, low 

, u . Panicular, of the resm composition would be nnnr 

whereas with less than 5 wt th. ■ ^ ' 

s tnan 5 wt.% the resm would not haye sufficiently improved 
chemical resistance and rib strength «nH fu • improved 

strength and the material would have the problem nf 
proneness to laminar detachment and nnnr . 1 • 

.....cr<.ra.ioof3o.9o;s::oi::::^^^^^^^^^ 
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?, ■"•P^" and poo. 



11.= s«,«,e a.„„„, of p„„„er or copo,^er (IV, ,o be used differs 
^^-„g o„ p^c«o„ .e^od «d for prep^n, ,e graf. po„™ers (f, 1^ 
and ,„ par^oular *e ^aft po„™erisa.on ra.,o of .^yl^^UfL^ T2 
aory a. ™,,er „l. .e od,er p.,,^, f 

copoiy™er(IV)isO-80w,%f„r,e„.„,,oodtapac,.sis,a„ce 

Graft p„,y„,ers ffl a„d (n,, unsaturated cartK,x,lic acid alky, ester-based 
PO yn-er ,0,) and the p„,y„,er or c„po„„er (IV) can be .Ued i„ Banbu^ " 
or btaxral exmder, or a combination of these. 

Apan from tltese components, the newly invented m.in ™ • • 

cnnt^ir^ ;f "iveniea resm composition can 

Pla^ czers. «stat,c agents, UV absorbe... lubricants, fflle... flame tetardants etc 

1 ' ~ ^.ylonitHle-maleic 

2^ydr,de copolymer, st^ne-maletmide-based copolymer styre„e-ac,.«t„-,e. 
— e-ba^ copolymer, ^e^oplastic polyester, p„„»ide. 
polycarbonate, polysulphone, etc. PO'yacetal, 

e™.r::,;:::"::r ^"'"^ - - - - 

examples. 
Examples 

<Preparation of graft polymer (I)> 
- Suspension polymerisation - 
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50 pam by weigh, of eftylene-a-olefin rabber 15 ,, 
- P- by „e,. or ac.,o„i«,e J s^IT . 7 f " 
Polymerisa,i„„.forg,aftp„ly™„isa«o„. """^ 



Graft polymers (I) wi,h different amounes of solnhu ^ ■ 
- - - ,^ po,y„„ _ prepar^ri : 2r:r "'^ ~ 

■yp« of p„lymeri«io„ i„i,ia,„r ^' ^""""^ ^ 

-Meca.es.a,Kl/orbycl,an.„ ■ ""'""'^ '» 

"y changing (he polyraerisalion temperature. 



- Solution polymerisation - 



- CTbT :S,°:r:~ - of styrene 

—onto^rxr:: ~ 



.ype ofpolymerisa^on iniHator usl ~" '^'"^ 

Table 1 ' -ults. 



Translator's key to Table / 
Column titles 
PoJymer No. 

Ethylene-a-olefm rubber 

(Iodine value) (Mooney viscosity) 
Initiator 

(Parts by weight) 
Molecular weight regulator 

(Parts by weight) 
Polymerisation temperature ( ° C) 
Method of Polymerisation 
True graft polymer portion of graft polymer (I) 
Grafting percentage (%) Soluble component (%) 



Insoluble component (%) 
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Entries under column 

MefhnH nfpniYmrriinriiiii 

Suspension 
(I)-5 Solution 
(I)-6 Suspension 
(I)-8 Solution 
(I)-9 Suspension 
Footnotes 

H-DM: E*„e„e-propy,e„e.=,Mi<,e„e cop„,y„,e^„,,„„, 

content 50%) 

PV : /-butyl peroxide pivalate 
BPO: Benzoyl peroxide 
LPO: Lauroyl peroxide 

O : ?-butylperoxy-2-ethylhexanoid 
TDM : /-dodecylmercaptan 

<Preparation of graft polymer (II)> 

pan we,,., or e,.,,e„e ^,co, <,ta,e*„„a. we. p„,„ by a su„Z 
e...,„„ p„„„e,sa,io„ .e,,<K. . p^.. J^"'^ 
rabber panicle size (weigl,, average) of 0.23;,d,. * 

5» P«» by weigh, Of a 
70 wt.% slyrene, 20 wl.% acrelonilrile and 1 n «• u , 

perSOnarKhv , ^ ™,haco.lale was added 

per 50 pans by weigli, of solid component in die lat« .nH .h ■ 
a .,„„H„j , . P 'era in me latex and Ihe raixure polymerised bv 

standard emuls.on poly„«risa,ion meftod » ob,ain graft polymer (D). 

<lVpa..don of „nsa«a,ed carboxylic acid alky, ester-based polymer (m» 

-Dc^ecyl mercap,™ (s^ Table 2 below for amou„,s, an, o.5 pans by weiah. 
of benzoyl peroxide were added ,0 100 pans bv»ei*„, 

lha rom-v, * °' ^ monomer mixnire having 

, ""P"*"" ^^own in Table 2 and subjected . po,ymerisa,ion in an a,aeo„ 
..persion for Sh a. SO" c. By dehydra,i„g .e polymer,sa,io„ prodnc,, Jnl 
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Key to Table 2 
CoJumn title 



Unsaturated carboxylic acid alkyi ester-based polymers (HI) 
Row titles 

Proportion in monomer mixture (wt.%) Styrene 

Acrylonitrile 

'-<iodecyta„ap,„ (pam by w.) 
Intrinsic viscosity (in chlorofomi at 30° C) 

<Preparation of copolymer (IV)> 

0.2 parts by weight of t-dodecylmercaptan and 0.5 pam by wei^, of h.„ , 

sn- r Ar / Wmensation in an aqueous dispersion systetn for 8 h at 

80 C. After dehydration, copolymer (IVl . ■ . . 
fnm„„ „ """"^"^ vtseosity 0.67 (in dimethyl 

formamideatSO C) was obtained. 

A total of 100 parts by weight of the ahove-prepated graft polymer („ „ f, 
PO-ynter (n,, nnsatnrated car^.ylic acid aUty, ester-based o^ 1^ 
J.^er (fV, we. mi.ed wi. l.Opa,. by weight of carbon ^CahZel t 
---- - ^ at c . „bt.n the compositions shown " 

•0 5. Hese composittons were injection moulded and the col„„rin„ 
chemical resistance rib stren«h , • . colounng p„>peny, 

of the mouldi ™rt^ili.y 
offtemouldtngswereev^uated. Tl.eresultsofevaluationsaregiveninTables3-5. 



Column titles 

Mixing proportion (wt.%) 
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Graft polymer (I) 

Polymer No. (Table 1) 
Amount 
Graft polymer (11) 

Unsamraw cartoxyfc acid alky, ester-based polymer (DI) 
Polymer No. (Table 2) 
Amount 
Copolymer (IV) 
Colouring property (blackness, visually assessed) 
Chemical resistance (whitening) 
Rib strength (kg, at 23° C) 
Laminar detachment 

Impact strength (kg cm/cm, notched Izod) 

Workability (cc/min), "Koka" method processing at 210° C, 30kg/cm^ 
Entries under columns 
Examples 1-15 
Colouring property 

Example-1 Good 
Example-12 Fairly good 
Example-13 Good 
Chemical resistance 

Example-1 No 
Example-12 Slight 
Example-13 No 
Laminar detachment 

Example-1 No 



Key to Table 4 

Column titles same as for Table 3 
Entries under columns 
Examples 16-33 
Colouring property 

Example-16 Good 
Example-27 Fairly good 
Example-28 Good 
ExampIe-31 Fairly good 
Exampie-32 Good 
Chemical resistance 

Example-16 No 
Example-27 Slight 
Example-28 No 
Laminar detachment 

Example-16 No 



Key to Table 5 

Column titles same as for Table 3 
Entries under columns 
Comparative examples 1-15 
Colouring property 

Corap. Example-1 Poor 
Comp. Example-4 Good 
Comp. Example-6 Pq^j. 
Comp. Example-9 Good 
Comp. Example- 11 p^^^ 
Comp. Example-14 Good 
Chemical resistance 

Comp. Example-1 

Comp. Example-4 Yes 

Comp. Example-6 



Comp. Example-9 Yes 
Comp. Example-] 1 Nq 
Comp. Example- 12 Yes 
Comp. Example- 14 Nq 
Laminar detachment 

Comp. Example-1 Nq 

Comp. Example-4 slight 

Comp. Example-6 Nq 

Comp. Example-9 slight 
Comp. Example- 11 

Comp. Example- 1 2 Yes 

Comp. Example- 14 No 



- Moulding conditions - 

olT ""'"^ ^- '^-'"^ 

Moulding temperature: 240° C 
Mould temperature: 60^' C 

Injection pressure: lookg/cm^ (oil pressure) 

Injection rate: 30% 

- Methods of evaluating properties - 
1 ) Colouring property 

w,.h a of ,.5 a„. over .he enci. .eng.. ,a.e si.e 

*e oppo.. side, i„ .he ce„,., pa„ of .he ™o«„,, we. prepared onder .he 
h.ould,„g conditas specified above a.,d *e hiack„e.s of ,he ™ou,di„gs was 
evaluated visually. ^ 

2) Chemical resistance 
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Kemsene was applied on moulding prepared as menlioned above and *e 
moulding left sianding for 24 h. I, was ten checked visually for whitening on d,e 

surface, 

3) Rib strength 

ft 

From the gate side of the test mouldings made as described above 3 test 
specimens (10 mm wide) for measuring rib strength we. cut out parallel to tie gate 
side. One end of a specimen was fixed to a chuck of an Autograph tester and a piece 
that can hook to the base of the rib was attached to the other chuck. The breaking 
strength of the rib was measured at 23° C while pulling at 10 mm/min. The n.ean 
breaking strength of the three specimens was calculated. 

4) Laminar detachment 

Mouldings made as described above were detached from the film gate side and 
checked visually for laminar detachment. 

5) Impact strength 

1/4'^ inch thick specimens for Izod impact test were moulded under the same 
moulding conditions as listed above. The notched Izot impact strength of the 
specimens was tested at 23° C and -30° C (as per ASIM D-256). 

6) Workability 

Using pellets of each composition that had been blended in a Banbery mixer 
the flow property was measured in a "Koka" type flow tester, at 210° C and 30 
kg/cm^. 

<Effectiveness of the invention> 

It is clear from a comparison of the results obtained in the examples (Table 3 
and 4) with those of the comparative examples (Table 5), the weather resistant resin 
composition consisting of constituents (1), (11), and (IH) explained below has superior 
colouring property, chemical resistance and rib strength. 
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(D Ethylene-a-olefin a.bber-based graft polymer, 40 wt.% or less of the tn.e graft 

polymer portion of which is soluble in a solvent mixture of tetarhydrofuran and n- 

hexane. and 60 wt.% or less of it is insoluble in tetrahydrofuran 

(H) An alky] acrylate rubber-based graft polymer 

m An unsaturated carboxylic acid alkyl ester-based polymer 



Applicant: Sumitomo Naugatuck Co. Ltd. 
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